Objective: To analyze the morphology of epididymis and tunica vaginalis as well as their anatomical anomalies in patients with testicular torsion.
INTRODUCTION
Testicular torsion is a urologic urgency. The testis will present irreversible damage if the torsion is not resolved within up to 6 hours. Testicular torsion can occur at any age; however, it is more frequent in teenagers and young adults (1) . This pathology is responsible for approximately 90% of acute testicular pain in patients between 13 and 21 years old (2) .
Signs and symptoms of torsion include acute scrotal pain and testicular ascent, and the testis can lie horizontally with or without inflammatory signs (3) . The diagnosis is made mainly through clinical examination, however, in doubtful cases Doppler ultrasonography of the spermatic cord and testicular scintigraphy can be used to assess testicular perfusion (4) . Often these tests are not promptly available, thus in doubtful cases following clinical examination, when complementary exams cannot be performed, urgency scrotal exploration is the treatment of choice (3) .
The testicular torsion is an anomaly resulting from changes in the implantation of the tunica vaginalis or epididymal disjunction (5) . Normally, the testis is united to the tunica vaginalis, and if the tu-nica is implanted too high, the testis can present excessive mobility (bell clapper testis) (5) . Mesorchium is the ligament that unites the testis to the epididymis (5, 6) . In cases of epididymal disjunction or elongated epididymis, conditions that are highly frequent in cryptorchism (7-10) the mesorchium is long and can contribute to the testicular torsion (6) .
Several clinical and experimental studies on testicular torsion are described in the literature (1) (2) (3) (4) 11) . Studies on the anatomic aspects of the tunica vaginalis and the association with epididymal anatomy and its anomalies in patients with testicular torsion are scarce (5, 12) . The objective of this work is to analyze the morphology of epididymis and tunica vaginalis, as well as their anatomic anomalies in patients with testicular torsion.
MATERIALS AND METHODS
In the period from May 2002 to May 2004 we studied 25 patients (50 testes and epididymis) with testicular torsion. All patients were admitted to our institution with symptoms of testicular pain. Following the clinical examination, a Doppler ultrasonography of the scrotal region was performed, in order to confirm the diagnosis. Patients were aged between 12 and 23 years (mean 15.6) and torsion duration ranged from 2 hours to 2 days (mean 8 hours).
All cases were operated by the same surgeon, who performed orchiopexy (or orchiectomy) in the twisted testis and orchiopexy in the contralateral testis. During surgical exploration, the anatomy of the tunica vaginalis and the relationships between testis and epididymis were classified according to the following system, previously described (6, (12) (13) (14) : Type I -epididymis united to the testis by its head and tail; Type II -epididymis totally united to the testis; Type III -disjunction of epididymal tail; Type IV -disjunction of epididymal head; Type V -total disjunction between epididymis and testis and Type VIepididymal atresia.
The type of testicular torsion was classified in 3 groups according to the anatomy of the tunica vaginalis and the relationship between testis and epididymis ( Figure-1 ): Group A -bell clapper testicular deformity (leading to intravaginal torsion); Group B -torsion of spermatic cord (leading to extravaginal torsion) and Group C -torsion due to long mesorchium.
We used qui-square statistical tests for contingency analysis of the populations under study (p < 0.05). 
RESULTS
The type of testicular torsion found in the 25 patients is shown in (Table-1 ). Of the 25 studied patients, 13 (52%) presented torsion of the right testis and 12 (48%) of the left one, with no significant difference between the side of torsion. We did not find bilateral testicular torsion in any patient.
Of the 50 analyzed testes, 40 (80%) presented bell clapper deformity (with 21 presenting intravaginal torsion); 8 testes (16%) presented long mesorchium (4 with torsion), and only 2 (4%) of the 50 testes under analysis, presented normal anatomy of the tunica vaginalis. These data are exposed in (Table- 2). Among the 25 cases of torsion, orchiectomy was performed in 8 cases, testis fixation was performed in the remainder.
The most frequently found anatomic relation between testis and epididymis was type I -38 cases (76%); type II relation was found in 6 cases (12%) and type III relation was found in 6 cases (12%) ( Table-3) .
Of the 8 cases with long mesorchium, 3 testes (37.5%) were cryptorchid. One patient with torsion due to long mesorchium presented bilateral cryptorchism and elongated epididymis bilaterally. In another case, the patient presented unilateral cryp- 
COMMENTS
Testes present a normal layering of tunica vaginalis. They are involved by this structure on both sides and on their upper portion. The posterior region of testis is not covered by tunica vaginalis. United to the lower pole region of the testis and the epididymal tail, there is the testicular gubernaculum or its remnant, the testicular ligament, which is covered by tunica vaginalis only in its anterior and lateral portions (6). Intravaginal testicular torsion does not occur in testes presenting normal anatomy as described above, because the posterior testicular segment is firmly united to the scrotum, preventing the organ to move (5, 6) .
Testicular torsion occurs due to anatomic anomalies of tunica vaginalis or epididymis that allow excessive testicular mobility inside the scrotum. Due to this excessive mobility, testis can present medial rotation that ranges from 360º to 720º in its own axis, which can cause interruption of the organ's vascularization (2) .
Based on our findings, a normal anatomy of tunica vaginalis or epididymis at the side contralateral to the torsion is rare (2 cases -4%), and anatomic anomalies occur bilaterally in the vast majority of cases. These findings stress the need for bilateral orchiopexy in cases of testicular torsion.
Bell clapper deformity (intravaginal torsion) was the most commonly found type of anomaly (80%). The relation between the presence of full covering of testis and spermatic cord by tunica vaginalis (bell clapper deformity) and testicular torsion is well known. Parker & Robinson (5) in a study conducted with 40 patients found this deformity in 35% of studied cases.
Cases of torsion due to long mesorchium most often occur as a consequence of anomalies of epididymal disjunction or elongated epididymis, conditions that are highly frequent in cryptorchism (5) (6) (7) (8) (9) (10) . Of the 8 cases with long mesorchium, 3 (37.5%) had cryptorchid testes. These findings are similar to those of Parker & Robinson (5) who found long mesorchium in 33% of studied cases.
Approximately 20% of cases of testicular torsion occur in patients with cryptorchism (6). Epididymal anomalies associated with long mesorchium are frequent in patients with cryptorchism, with an incidence ranging from (36 to 72%) (7-10) and rare in individuals with topic testes (less than 4%) (14) . Due to these changes in mesorchial region, the possibility of testicular torsion must be considered in cryptorchid patients presenting acute scrotal or inguinal pain.
Anatomical relations between testis and epididymis in patients with testicular torsion evidenced a pattern that is not different from patients without anomalies (12, (13) (14) (15) . Type I and type II relations were observed in approximately 90% of cases of testicular torsion. In 2 patients with torsion with long mesorchium found in type I anatomy with elongated epididymis.
Elongated epididymis is a condition included in type I, according to the classification used in this paper (6, (13) (14) (15) . However it is known that patients with cryptorchism present a high index of epididymal anomalies (Types III, IV and V), as well as elongated epididymis (7) (8) (9) (10) . However, the present classification includes elongated epididymis in the normal group. Probably a subdivision of type I anatomic relation with elongated epididymis in a separate group will be necessary in the future.
We concluded that intravaginal torsion (bell clapper tunica vaginalis) is the most frequent type of torsion, and torsion due to long mesorchium is associated with cryptorchism. The most frequently found anatomical relation between testis and epididymis in the study group was type I (epididymis united to the testis by its head and tail).
